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FOR OPERATING A MULTISTAGE 
COUNTER-FLOW CASCADE WASHER 
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BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates to a method of an apparatus for operating a 
counterflow cascade washer for wet-chemical treatment of a surface of a metal 
strip to be located downstream of one of treatment means and aftertreatment 
means of a metal strip treating installation, with the counterflow cascade washer 
including a plurality of washer units each having means for connecting a 
respective washer unit with a fresh water supply and a rinsing water circuit. 

2. Description of the Prior Act 

A washing or rinsing process plays an important role in the wet-chemical 
treatment of a surface of a product, e.g., a metal strip. It not only breaks down 
the products of the preceding chemical reaction but also cleans the surface of 
the treated product and prevents carrying-on of foreign electroytes in the 
following process or treatment bath. Such multistage counterflow cascade 
washers are usually located downstream of treatment means or aftertreatment 
means of a strip treating installations. E.g., such a counterflow cascade washer 
can be arranged downstream of pickling means. However, the multistage 
counterflow cascade washers can be used for rinsing purposes with other strip 
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treating means. In the multistage cascade washer, the continuously passing 
strip is cleaned from treatment chemicals and/or other foreign materials. The 
fresh water from a central fresh water source is fed into the last, in the strip 
displacement direction, washer stage or unit and flows therefrom in the 
direction opposite to the strip displacement direction through separate washer 
units or stages, which are separated by respective gates, to the first washer stage 
or unit. 

The fresh water flow (the cascade flow) is controlled dependent on the 
surface size of the strip. In the cascade washers, a minimum cascade flow is 
necessary for operating the washer. The rinsing dilutes a fluid film formed on 
the product or strip surface. The effectiveness of rinsing increases with the 
increase of the dilution ratio, which is called a rinsing criterium. The rinsing 
criterium or the dilution ratio is determined by the concentration in the 
treatment bath and the concentration in the last rinsing bath. 

It is the concentration in the last rinsing bath that is important for the 
cleanness of the treated product or strip. 
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Accordingly, an object of the present invention is to provide a method of 
and an apparatus for operating a multistage cascade washer which would insure 
an increased degree of cleanness of the treated product(s) by using an improved 
rinsing technology. 

SUMMARY OF THE INVENTION 

This and other objects of the present invention, which will become 
apparent hereinafter, are achieved by branching off a portion of a water flow 
circulating through a rinsing water circuit, which is associated with each of the 
washer units, in form of a bypass stream, and by feeding the bypass stream to a 
washer unit located immediately upstream of a respective washer unit, and by 
providing apparatus for effecting the method. 

By branching off a bypass stream from the rinsing water circuit of the 
n+1 stage or unit and feeding the bypass stream in the immediately upstream- 
located n stage or unit, it is possible to subject the strip or any other treated 
product to additional rinsing in the n stage or unit with a rinsing water from the 
n+1 stage or unit containing a smaller concentration of the foreign additives. 
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The effectiveness of rinsing can be further increased when, according to 
the present invention, the bypass stream is divided at an end of the immediately 
upstream-located washer stage or unit, and the divided water streams are fed to 
locations above and below the passing strip or product. Thereby, the strip or 
the other product is cleaned from all sides. 

The apparatus for effecting the inventive method includes a separate 
bypass conduit integrated into a rinsing water circuit associated with each of the 
washer units, and outlet means provided at an end of the bypass conduit for 
feeding the bypass stream to an end of a washer unit located immediately 
upstream of a respective washer unit. 

Advantageously, the outlet means comprises blast pipes arrangeable 
above and below the passing strip or product. 

Maintaining of a minimum cascade flow necessary for operation of the 
counterflow cascade washer by using bypass streams from a washer stage or 
unit to an immediately preceding washer stage or unit, many advantages are 
achieved. Namely, at the same number of washer stages or units, a reduced 
consumption of fresh water is obtained or at the same number of washer stages 
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an unit and the same consumption of fresh water, an increased surface 
throughput is achieved. On the other hand, at the same number of washer 
stages and unit and the same surface throughput or the size of the treated 
surface, reduced consumption of fresh water is obtained. Finally, the inventive 
method and apparatus permit to reduce stoppage of the installation and, thereby, 
production of strip sections with defective surfaces (formation of hydroxide). 

The novel features of the present invention, which are considered as 
characteristic for the invention, are set forth in the appended claims. The 
invention itself, however, both as to its construction and its mode of operation, 
together with additional advantages and objects thereof, will be best understood 
from the following detailed description of preferred embodiment, when read 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

The drawings show: 

Fig. 1 a layout diagram of a counterflow cascade washer, which 
is arranged downstream of a strip treatment means, with 
rinsing water supply connections; and 
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Fig. 2 a schematic view, at an increased, in comparison with 
Fig. 1 , scale, of an inlet section of the cascade washer 
following the strip treatment means. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A counterflow cascade washer 1, which is arranged downstream of a 
treatment means 2, e.g., means for pickling a continuous metal strip 4 
displaceable in a direction shown with arrow 3, includes a forewasher unit 5 
and a plurality of washer units following the forewasher unit 5, namely, n, n+1, 
n+2, n+3. Fresh water is fed into the last washer unit or the washer unit n+3 via 
a conduit 6 from a fresh water units or frowsier unit 5 and washer units n, n+1, 
n+2, and n+3 are separated from each other by gates 7 (please see also Fig. 2). 
Each of the washer units n, n+1, n+2, n+3 is associated with a respective rinsing 
water circuit I-IV through which rinsing water is fed to respective washer units. 
The rinsing water is applied to the strip 4 through the nozzle arrangements 9 
each including upper and lower blast pipes arranged above and below the 
running strip 4. Maintaining of the cascade flow in the counterflow direction, 
which is shown in Fig. 2 with arrows 8, is effected by branching of a bypass 
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stream from the respective rinsing water circuits I-IV and not by overflow over 
the gates 7. To this end, a separate bypass conduit 10 is integrated in each of 
the rinsing water circuit I through IV. Through a respective bypass conduit 10, 
a portion of the water stream is branch and is fed from a respective washer unit 
to an end of a washer unit which is located upstream of the feeding washer unit 
in the displacement direction 3 of the strip 4, e.g., a bypass stream portion is fed 
from the washer unit n+1 to the washer unit n. At the end of each bypass 
conduit 10, there is provided a nozzle arrangement 1 1 which includes upper and 
lower blast pipes 11a, lib located above and below the strip 4 (please see Fig. 2 
that shows a mirror image of the arrangement of the washer units shown in Fig. 

1). 

As a result of the provision of the bypassing stream portions, the strip 4 is 
subjected at each upstream washer unit to additional rinsing by a small amount 
of rinsing water fed from the downstream washer unit n+1, n+2, n+3. Thus, a 
minimal cascade flow, which is always necessary for the operation of the 
counterflow cascade washer and, thereby, a carry-over of chemicals and foreign 
residues from a downstream washer unit to the adjacent upstream washer unit 
are maintained without the overflow of the rinsing water over the gates 7. 
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Though the present invention was shown and described with references 
to the preferred embodiment, such is merely illustrative of the present invention 
and is not to be construed as a limitation thereof, and various modifications of 
the present invention will be apparent to those skilled in the art. It is, therefore, 
not intended that the present invention be limited to the disclosed embodiments 
or details thereof, and the present invention includes all variations and/or 
alternative embodiments within the spirit and scope of the present invention as 
defined by the appended claims. 
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